We report results of total energy and electronic structure calculations of fcc and bcc silver bulk and surfaces. We find that under normal conditions (positive pressure) bcc silver is not stable. However, if silver is grown with a volume per atom & 10% larger than that of the well-known fcc silver, the total energy of the bcc structure becomes below that of fcc silver. For bcc (110) (Ref. 4) and to a previous self-consistent Korringa-Kohn-Rostoker calculation which gave a lattice constant of 4.12 A. The bcc structure has only slightly higher energy. Its minimum energy is at a lattice constant of 3.2 A. bcc silver with such lattice constant will not be stable but it will undergo a phase transition to the fcc structure. However, for negative pressure (which at least is a possible concept in theoretical studies) we find that the bcc totalenergy curve gets below the fcc curve. From the Gibbs construction (the common tangent on both fcc and bcc total-energy curves) we expect that the phase transition from fcc to bcc starts when the volume per atom is about 10% larger than that of the equilibrium volume of the fcc structure. At about 15% the bcc structure would be dominant. The corresponding lattice constant is 3.37 A, which agrees with the value deduced by Aristov, Bolotin, and Grazhulis' from their LEED pattern.
Modern deposition techniques make it possible to grow crystals (or crystalline layers) with interatomic distances and structures different than those known so far. Nevertheless, the surface properties of differently structured materials have not been studied or compared systematically so far.
Using the density-functional theory (DFT) we performed total-energy and electronic-structure calculations for fcc and bcc silver in order to investigate the electronic properties of a new (so far not known) crystalline material (bcc silver). In fact, recent experimental studies of Aristov, Bolotin, and Grazhulis' indicated It seems that the above-mentioned "negative pressure" can be realized experimentally if silver is deposited on certain substrates that let it start growing with a bcc (110) layer, which is the closest-packed bcc layer. The next layer of silver atoms will then occupy fourfold (maximum coordination) sites. The self-consistent bulk calculations show that the interatomic distances of the fcc and the bcc structures (the latter at a atomic volume 15% larger than that of fcc) are practically the same, namely, 2. 9+'0. 05 k Therefore it may be expected that this distance determines (in a first approximation) also the interlayer distance. As a consequence, this would give the threedimensional bcc structure. However, a slightly smaller interlayer spacing cannot be excluded. Therefore a LEED intensity analysis that allows determination of the interlayer spacing perpendicular to the surface would be desirable. We note that the fcc and bcc total-energy curves It is strong at ki (0,0) and shows a dispersion with increasing ki to higher energies. As a consequence, this surface state can be seen in angle-resolved photoemission" (occupied) as well as in inverse photoemission ' ' (empty) . The agreement between our calculations and these experiments is nearly perfect.
As the existence of bcc silver is not yet established, nothing is known experimentally about the electronic structure of its (110) 
